E*B]

:II:W%'H»’EH‘J Mﬂm

".' ADE
IVER
JRO4-OA )

: i e E
‘..'..._ /
SEAAT (BP) Al “Bok T P R e KR DT T 625 405 B ALayla Hughes /14411,

V" 55 (Deepwater Horizon ) KARE s AWITFR, AMAIEHGEREIERE]  BaHE ., BUEMEmmar ik, 2%
Mee, RERFURIMASPIRNS, 201051 ik ithms DAAERF I N RIRAOBESS . BRRHIRE R AR I, SMEh s i

27H, RESEUFSAHEEAARRE  XEWE, MEGEHSERIRT— &, @RI RO TR, s
BRI AS R 2 ——— AWK T PR tmniRiok F— 3B ——DARBTHL  FE9OSERIEIITahErs, DR o
BRI s 2P BIPARPAIOI i R A S e T B A fiZo " Hughes&ro

7, AR ARA T AR BRI . A SRR, A wA E AT A w BLAE 2 ZE A B AT AR

AFRNEEBES, HESFRAMXSAIR  fIF Rk, FAAEIRRAR  SHIFERXERIE, ABEESRS,
MIARFADERAO R A MRS, PR o AR O I UL AE  BFAAES RS AR KA S MBI it
IR/ NN 30~500 L, TIIRFE RS Py, JUFXA RS IEmpRIkE . SRS E (Mote
M FROKHE" . SRR LA SENSE. AT, SR RSB 4 Marine Laboratory ) EZS# I 5 Dana
JUTSE UG, SRR AL T K o (WWEF) bt . RASHMUSBOR ~ Wetze 10 LRI TR LS, i, £

Joseph Tart/EHP (Official Protraction Diagram index map courtesy of BOEMRE)

14 (RESEERE) 20112487 - VOLUME 119/ NUMBER 2C



ST e T Sl W MY

TR 2 IR TR . 5258 TR
SN PP EEva 2 n RN EN ) BRIt e
B, AR E AR

19894F “Exxon Valdez” 517t
P R AEAE AR B LA 940058 L AL, ]
REARAL T HBON AR, =
JEEBHX i N . ¢ ‘Valdez” 5
TSR 2R R 4 IR AR S R Gk e
— AR R, HR KA B
I, 7 Wetzeliil, “WREIKE A IS
e, BUKELERR. XEERBUFIKRE
. WFIMALRAEN K, XILAHFZA
WA, TSR B X Lot
&I S ) BRI 2 —. ™
Hh T B EE R

BRI INARREZESNE (OCs ) &5
BFBBUR EE T —RKSFK FlE——%
R P85 (U.S. Minerals Management
Service, MMS ) B AT HIZEE AR M
i, BEI23% L EECR ERITFRm
At (266.5{240) , LAR21%EA EHER
FRIFRRARSER (132.06 51257
FHR) o ZET20104EMEAH,
a4y IGTERRTRAT PE . B APGE R
( Bureau of Ocean Energy Management,
Regulation and Enforcement) , B
BOEMRE’, XL ¥ U2 A 1%t
X b PR M BUMITE Rl A TR 1B . A5
PR, AL TARERIURF X 1 6 B T 5T
Fff ( American Petroleum Institute ) [ E 2%
R BRI R ichard Rangerfiith o QSR1H
B g PR S fg B ——H T aiAME A
Tt B AT AT TR A 25 B ——fh
OB R BE BRI AT IO CS A FR = iR
KT BPERE, HERERNE

B S BURF SR 22 2 e ok 5 3 ol
FL I DIORT 25 YRR VT . DA BORSERE AN
KGR NOCSTHA IR . PN IBUHED
( Department of the Interior ) T JcE g
SO X AT AT RN, AR RX L X AR

£ SIOIR - SENER: IARERISE

RS B s AR T . Rt €193
SHESEZ) (Lease Sale 193) , fif2%
BRFMAMAF (Royal Dutch Shell,
PLC) X T 222K c S T- £ E &AL
Uik T O 27 PH SR AR R AT I T SRAL, Ak
N M AR A BT IO CSBEA T AR I HE
——aC Rl
20084F X 32 5 S VF e A FIR
HFREOR, AR A o A=A T H T
PR, TR — bR, TRg
A% TR AT RO H: . BASS b,
FRESA A, MMSEZE T A TR
P, RETE2009FE 12, A miERE
BTV = IR DL K 2 2R B A1 5
B (Beaufort Sea ) [R5 4E
JT (FERRARICATEL RIS T R IR
B, FEAFIE S ACurtis SmithiZE g o
B4 A20H “BOKHEL” SR
e RARIER, A SRR R
AT AR B . RMER AT, A E]
FIMMSHEB P R PU B I BRI K2 4
), fERbEE b, A IRBREHESDALAR IO TT
Ko MMSHIEILIR & AR HHmE ) Al BB IE
Foams, BOHEE AT, 5
PEEHE— 3 U T H T e o o
DY R AR T, e K I — R i
T AW AT, 7 BOEMREX 5 AJohn
Callahanili .
PRSI RS Tl I R T
4903 (2.05812 ) ApE A HUR T %
PRGN I, #IHE, FE5]
RIT AR — g, HAb
K RRL AT ™ ekt FRE G
MR T A5
5H27H, —A A ERE (E 4540
TP, B SBUR XK S5 P ERE K
PRV ESSIER T 5 H, RN T RIE(E
IR AR A 2N 1 Fe 2 1t
TG FIRIA RE ), BN, BE
LTRSS, TE20114F 0], ~AHEELE

(FESEEREE) 2011FE48F) - VOLUME 119/ NUMBER 2C

BRI MO CSHA TR PRIV AT i . X
PATE SR PO BT R, [R5 ER P AT HR
T R TE AR I 4R T A R 5 5 — T
M. 7 FEL R TIERIAS A iPeter
Van Tuynfftliil, 2 BRI EIARRY
o+ 2RI,
AU PR EESE, 7H21H
SERRA FI R EI R R R E B AT, B
FL I DG H 3 Xk B 3 € MMSSR 38 47 5
EE (1935 HESRZ ) MMM s)
X EREE I B BN AR R IR
%144 ) (National Environmental Policy
Act) , MMSRADN A OCSH&ERHIT—
KA RITREM BB . B2, 1EX
WK Kenneth SalazarfJyFiAHT, 57
5 AT AE R 2T il R AR BUN —— i A
R A} (Native Village of Point
Hope ) FAMHE WA, A AEE (1935
ALY KL, MMSHFERE Y1
THEHAAR S T RIS R I AEREm (
AWML ) o B ARME B
FEEER” (FEAXTAREAESR M
A3, Van Tuynid ) W TR 47 B ARG
TR RS A R A 4
o, b, BENHESR N EEE
PTG Bh Tk T84, ARCRHIEEMA TR
TR AR TER, HEBOEMREE
ML IR AS R 1k
SmithA N X Se P37 0 1% 20 wlidk i 1
AEHR R, i, ArxErhimocs
FIFENVAEN T 35123508 &, AL
Ve g T, 3 A4 A0 Jeh I Ak 5 ) R st
B MEVARL. R E AR, “Fk
TAHAZE 7 A 21 HIPRE AT 1201 14511
PR PR EE T ARSI BUEREIEEN, 7 Smith
For, WERSAKEN, ARmkEH
BAEBHEESS, G YBOEMRES
B RS TAENS, AR P 2 Ak n] s
A REMF R M, 7 Callahan BRI
W, ZRIETET ARt oT 2 BRIk

15



ehp £ IO - SEER: ISR

HOBE, FHERAE N it Hudisr & o
ShERIV S L
HARBHMR Y ZE A< (Natural
Resources Defense Council ) [l iz
H 345 Chuck Clusen’f 7ghi /N wldigik big
RT3 S S oNIRIRI SN NI N
AT A, T B A R IE B
AHT . FRESRD), BES KL
7o, MWIMPEH R . 7 il o e AERT
P IO CS g 7R L 2 7] B4 =5
JeA7] (Chevron) . FIEZAR] ( Conoco
Philips ) . #BESEZ AT (Statoil)
Ry ¥ (ExxonMobil ) DA K B A7
/NF], Rangerifsis o
FEAMARIN T H2FITEHAS
WHHEMIE (Liberty Project) , HiHH
PR AE I B R A A . 1A A
TE T M 23 P S i e — B L
—AL P RRR B — 5K R AR
HAGE . e NP R, RE
I U ANEWAN Y EE i 5 W (1B S
B, BRI EH:, Rangeriiio
SR, BEE “HOKMF LR SO
Bk, S A A SR N Ty
R e o %A A AEA
1B 22 — 13 7E B o R T E AT B AR I H
Callahanit, [l HRangeriBis, BB RotH
AR RE S HERZIIE .
Y AR SR = BRI, o
[P B IR S RE L b T ATk

IRFFEZN 927 o Rangerihk, SAETY
T BRI E PR E &

FHE50005 RN A FIOESHIEREEAR, B
T S AR 3B IX P 25 R R FE A 1 500
BRI, ZHLX A iR s 1K
BAK, i, HHAMacondo ProspectiH H
( “BOKHAF LR SA0hEs & 1B (7
) LA15000#5 /1 5 S~ IOk i A
M1, Smithid, A SEEAE, BN
OCSTHIRHE MR Z ., H6000f5/°F
TT 8T o X — i ——H A RIS ET
(RVAE R AT Vi AR TR R R B I B R )45
H, SmithRoRn——& A LIMIB L K
I\, T H.Callahan & [F] N /E# f R FE A
R T Al A SN P i (R0 ]
RN, BARRI IR A AL
RN — RS H o Ranger
PR, A RE AR AT H S TR
VFZ AT, BRIKEEFE /K SRR K
s A DA I H IR SR, T Ak
b BRI A AT HEmE 0 AT AR B
/No E5 H14HZBMMSHI{ESGKS. Elizabeth
Birnbaumf—HfFH, FefA RN EH
Marvin OdumFFHF M, “HT
Macondo i Fl T H T 1 5EA T
T 2010 F BRI R 248, Tl
TEBTRLT N2 AR SR EE “ BROK3bF
& SHEMMNERGEZ, 7 hEHE".
5, OduemPHE, EREE—
Ki-HIeE A e Y 5/KSmEEY
AR R O S T L - & 8
EE R AR s — R R RS, P
AR HmE . itk B T H ek

ST A A ER—XE. HFH. MEX, WAL BE=, KB IEHA—AME
MRNZREK THALAERAR, MXEFRLHRbEiEEESET SRR REN25%, Btk
FEBESEERER, HiEZHBEERAT (Caim Energy ) IEZEI&RE = RBFIE 25 2 B4 K B ki
BAERTIBIRATENFHAOSRIR, SR ZRIREINER, MEAIH/AF (Statoil ) B/ & 7ERE IR E
SEHTHFPEIL L9902 BB 8318 ( Barents Sea ) AJ—4bith sitt 1T RASE R

WWFEFRLRBIE E 5iPatrick Lewiszor, DA RIILBLEHILARIBRMIET AR ERHIX AR
MEFEE, “EREREESTLAETEREE, T i, “HETHERGE, mitE, EXZEERR
HIE, MAamTIAMMRBERENIER, ERRRMKXEEMEE R —HmART G ERE, 7

Eitt, Bl R EERRE R & EE AN —— X RN HIT — LB AR (Rl

“TEMZ, ” Lewisiit,

16

“—REXMEERNER AT UL AW — X, 7

M, R EEEENKENE, N
FEOAE N AR RARAL I . £ — &
HIHABGENEEY, EEFR—68
L, BEM— KA, AAREINE EE
RN RIS — R, FiE FEHE.
TR E AT KJE ], Rangerfifff, X
FEERERUEIF IS (SEhs b, BT
LI, AKUeBEE A Taokt, EEE A
AT B —") o

RUEFIXFE, RangerKIN, QR K ZEH
Mt, RLAAbE A ST ER 2 AR
Mo “HRIEMEEML T E A, A—FmR ik
(QuK) mEER—Mi ik (REB14
) SRARFRXER, " i, Bk
IOPER:: iRl I NASYONE €12 ot Ve A
WM ARENRR N RAA A 2 +=
=1 XELEM, 7
MENN AR

AR IR L BRTE, Hughesiiiid, 71
29 AJRE10 ATRIEEAT . BEEE4 HIR], K
FA NG ES, TERCAI T O TT R 7K
B, BN CWEE” o 7 HIRRT, ZHIX
TR K A0, IR — BRI A vk
IR, TR T R R . 11 1
—3, ZHIX TR g K,

BHEREI TS D2, A R AR I A 4=
FEWE, W R A0 T T R ) DK R R 2
FESRTA, LT 22 50 i AT A BRI Ik 2
( University of Alaska ) W JRPREIR
Rich Steinerliido HABRIHIERS . £4H
WA EmRE TR, Alhstats
SRR N s, EEANMX ST,
“AE6 A vKE AT, RABRKRT I
%, 7 SteineriRi, AR A B
JUTF, BT E B KRR R
QNG , X NESRAZCZ B SURE
(R inE4E] 717 W

Smithi, 7FH KIEEHHUL A,
128 PR R I N
DALERERE” , DIERMRS . £l

(FEESRBERE) 2011FE487) - VOLUME 119/ NUMBER 2C



M. BT RHL . SCEMY R e Bl
T, PR AR B S BT e, AT
TE—/INN N TR T . iR R, 5%
FRAETR] DUE T — & RIRL B2 B
K7 OERAL, TE30R PN B — IR H
RPN 2k ) H SR EDE R A
(U.S. Coast Guard ) H# I Ht#E, Smith
Yo “FATLT IR ST L T —
BN, MAAEATHT TN, 7
(LSS TRI=

PRI, ClusentE5 H26 HH—Fks &
WS, FeMARIARIEEMER, Wik
XA — B B 2 b S5 P BRE i A
MR EREARN .  “RARIEIR[ TR E5R]
R H R L, (HEEE R, EiE
oA AR S VY ERETE A B K & Wi
W, SRR A E L A I R B R T
MBI~ thE1E ",

AN, Hughes[FTREE30K N B —
FIRER IO AR, FEA AR H AT #EMacondo
Prospect] i AT R EHIA—AE RS 1L
XA, EEATEI 105 K——% 85 T i
1o Patrick Lewis, J&h7T-BEBLFE
WWEEFRAARI HSHEATIE 51, Athgh
Fea, BRI SR A A8 A X AN F] RN
KRBT RS, K2R
SRR 2 AR B o 5300 M H
12058 KL, 4275 BERIE2IhA . 18073 N
CHILIRFIAI42000 A7, X4 N EE &
IR RO R, R IR
BT A A RS, BEARLRA
W, VUt ClusenfEAths 126
H &g L5, g iee
IR RRFEE S (43 Bl B B 5e A wl vl
R AU100AN15058 H ) 5 mai iR E T
A 25E 10002 B AN RLE T 5a 5

e, a8 P A Jeh R A e 4T R AR
/NI - AR A W S A A
TE TR IO CS IR W] RE I AT 25 7Y F
TERAFHR, B B 22 RPN B v it AR 5K

0

£ EIOIR - SBVE: ISR Ehp

4545 (University of Maryland’s Chesapeake
Biological Laboratory ) Hl##% Carys
Mitchelmore#&7r . AR 73 Bk
THREE, M, XAFELEH A T
MBSO B2 54F, PR XUt HH )
R HZ, M AEERT KA
K, FIHTLKIERAE, Bhas 45 BOR R
R, ARG — % Z AL
RHERN

Steineri\Jy, SERARIAIH-EATHAE
AR AL 23 ] 75 BT H B 5
(R H T LR DAl 5 58« TRy o ) RS
i, 2 HBOEMRELA K & 3y AAY
FAZ%, WEZREBE (National Academy
of Sciences) H[H K T ( National
Academy of Engineering) o, “iX¥E/NHE]H
AR S S AR, FIA
N, AT TS5y TSR A IR
TR, 7 b

Callahan[BI W3 : B i bt X[ 1)
BOEMRE] A AN E B i #5572 A F]
WL 2%, HUHIEARN B ffE %
RIWo (HE, MRYEEFTEHE TR S
TRFHE LA SO 207 ST EK, FA 1
WEIZIH HAfio RN 207 ZRASE
RFEEoR, 7

5 17 e AP RS R S A BOEMRE
TE AR B R TT HBOE R SZNAR , Callahan
i FRATB AR S AR T
Mool 2 IR Bl = bR, DAGRIIE
XEEAEN AP, AR TR, 5
SR A . B E0R, PARTR
IR AR S =, R T an i
AR RARA NS, 7
prited

TE BRI MO CSHEA TR IRAE S Fh AR
SEAATREM, ASCRUBIIFAERS R B IA
FiX—Wro. “ABILAVEZAn, Bhl
TP AREHED) T . 7 Clusen®oR, il
R AMARRIW S AFEAE T, Jonny Jemming

(FESEERE) 2011F48T) - VOLUME 119/ NUMBER 2C

fhreid, R ZI—&E, AR
JrindeER R AR AU IAL B E T
SR AR, B R N B A
R, KEEFEat e RE T aEgE, B
et FH AR A T S FRHIT o CsH A
SRR A, i

Jemmingii, AR IO R 2R A
SO U ERII G, XA, “BlsK
&, XU AR E R I T H A
e, 7 Ab, AR R X2
SR AEH R B, FNFTEE
A T R AL BR B IE A R A X Ee AR
RS AR S e /N o FRATT— BRI,
AT ReI T R e baitE, AT T
TR A TN XA R A RS
SHERE

g, R E T — K b
BRIF YA IR T R TR S UE A2 4 R
DREH? ME—EEHNEEE, o
USRS RAEADT, B2UESEHHR T
JASSRFZ 0 DX 59 10 A S X A #2522
RO . XLBOE T — S mabrifE, THA
Il UMb AT TRE MR 2] o

SteinerfNFTIH, HRIRITHF EEARAETHIT
N2 Z 3, HESESE IR SR
Bt AR, “FA T EGRENT
IXHER - i Jm P B AR AR MbIX 2 — A T
KA 5K, MEBOFE Nz L
HZmiTHI A RETR, ZEMBE Iz &
RIRIAGL? 7 e, s, A
RIZ AR A — M RrERel,

Charles W. Schmidt, #i-f, >k HIK2Z1—N7
REREER, K (FZERE) (Discover
(R (Science ) F1 { HIR
2% )  ( Nature Medicine ) 13¢5

1 H EHP 118:A394—A397 (2010)

Magazine ) .

* RS S ERIF N ST SR

JR ST

http://ehponline.org/article/info:doi/10.1289/
chp.118-a394

17





